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确定正交实验设计为 3 因素 3 水平。正交实验结果表明，ASE 法萃取发酵物的
佳条件为：萃取压力 120bar，萃取温度 105℃，静态萃取时间 15min。按此 佳条










AB-8、NKA-9、DA-201 进行水提取液静态吸附实验，发现 D101 树脂吸附蛋白和
糖的能力较强，用纯水洗脱时洗脱下来的极性较大的物质含量较大，且甲醇洗脱
液用 HPLC 检测时发现：当检测时间<7min 时，从色谱柱中流出的极性较大的物质
含量较低，而当检测时间>40min 时，从色谱柱中流出的极性较小的物质含量 大。
预示 D101 树脂适宜作为海洋真菌小分子代谢产物的富集载体。通过单因素实验确
定了 D101 树脂 佳的吸附分离条件是：上样浓度 176.7mg/mL，上样量 2BV（体
积比），上样流速 2BV/h，纯水洗脱体积 3/2BV。 



































Marine fungi can produce metabolites with a variety of structures, including the 
new framework and all kinds of substituents. Marine fungi have both different species 
and sources. The same species of marine fungi, if their sources are different, are likely 
to produce metabolites with completely different structures. The rough statistics 
indicated that new compounds obtained from the fermentation of marine fungi, 80% had 
various biological activities. Marine fungi will become a rich source of compounds with 
biomedical significance and innovative stuctures. This paper regarded marine fungi 
solid fermentations as materail. The separation and purification method research of 
small molecular metabolites from mass marine fungi needed to develop high-throughout 
preparation method,  developing fast extraction and separation technical method 
research of marine fungus small molecular metabolites provided previous preparation, 
technical and methodological support for the library of small molecular metabolites and 
HTS activity screening. This subject up to now, had more than 100 strains of marine 
fungi fermentation researched. This paper mainly took the six strains of marine fungi 
fermentation as the object of summary, the main results are divided into the following 
five parts: 
(1) The marine fungus solid fermentation was taken as initial research object. 
Extraction method and extraction ratio of the wet sample (marine fungal solid state 
fermentation directly was extracted, no drying) and the dry sample (marine fungal solid 
state fermentation firstly was dried, then extracted) were compared. The results showed 
that the extraction rate of wet sample was larger than dry sample whether it was 
extracted under atmospheric pressure and ASE. The spectrum of HPLC showed that the 
extracted materials of wet and dry sample were basically similar, but different in content. 
Extract of the wet and dry samples was detected with GC for comparison. Through GC 
detection, some components of wet sample extract were not detected in the dry sample 
extract. This suggested that fermentation in the process of drying lost some volatile 
materials. Drying process was time-consuming and laborious, so the rice solid 
fermentations(wet samples)were directly used to extract, which could odtain higher 















(2) The study compared the extraction rate and the recovery of solvent of small 
metabolites from marine fungus solid fermentation extracted by the ethyl acetate, ethyl 
acetate-methanol mixed solvent and methanol-ethyl acetate in turn. The results proved 
that extraction rate of the ethyl acetate extraction method was lowest,which was 1.033%; 
that extraction rate of ethyl acetate-methanol mixed solvent extraction method was 
1.859%, while the extraction rate was higher, but the recovery of solvent was not 
conducive to large-scale extraction; that extraction rate of methanol-ethyl acetate 
followed by extraction method was highest, which was 3.036%, and was more likely to 
solvent recovery. So successive extraction is methanol-ethyl acetate followed by 
extraction method.  
(3) The research examined compared the extraction rate of small metabolites from 
marine fungus solid fermentation extracted by methanol-ethyl acetate in turn under 
under atmospheric pressure and the condition of pressure. Firstly, extraction conditions 
for ASE extraction were optimized. It was identified that the extraction process was 
methanol extraction for two times, then ethyl acetate extraction for two times. Using the 
extraction yield and HPLC fingerprint spectrum as the evaluation index, the effect of 
extraction yield-pressure, extraction temperature, static extraction time were 
investigated in the single factor experiment. The orthogonal experiment design of 3 
factors and 3 levels was determined through the results of single factor test. The best 
technical conditions of ASE method were obtained that the extraction pressure was 120 
bar, extraction temperature was 105 , static extraction time was 15 min. Under the ℃
optimal conditions, the average extraction yield can reach 6.193%. Then the 
atmospheric extraction method and ASE method were compared. The results show that 
the ASE method compared with the conventional extraction method, had higher 
extraction rate, more species of extracted substances, less time-consuming and less 
consumption of organic solvent. 
(4) Methanol extracts obtained from methanol-ethyl acetate followed by extraction 
method was regarded as research object. Using pure water extract methanol extracted 
materials obtained the aqueous extract which was treated with the macroporous resins 
for adsorption and desorption. Separation had been preliminarilly realized. Firstly The 
dosage of water used to dissolve methanol extracts was investigated. Water was 















Reducing sugar, total sugar and protein contents were measured in this three aqueous 
extracts. The results showed that the content of protein, reducing sugar and total sugar 
content in the third aqueous extract was respectively accounted for 5.552%, 4.386% and 
4.564%, that had very low levels. Most of the water soluble materials with high 
molecular were removed. Secondly, six kind of macroporous adsorption resin those 
were SD300, DM11, D101, AB-8, NKA-9, DA-201 were used to deal with water extract 
for static adsorption experiment. The results showed the adsorption ability of D101 
resin to protein and sugar was high. The eluted materials those polar was larger while 
flushing with pure water. When the detection time < 7min, the content of outflow 
substances from the chromatographic column in the larger polar was lower, and when 
the time of detection > 40min, the content of outflow substances from the 
chromatographic column in the less polar was highest. It indicated D101 resin was 
suitable for enrichment carrier of small molecule metabolites from marine fungi. 
Through the single factor experiment to determine the best adsorption and separation 
condition: concentration of sample was 176.7mg/mL, sample volume was 2BV, sample 
flow rate was 2BV/h, pure water eluent volume was 3/2BV.  
(5) Taken fermentations extraction, separation and preparation of three fungus 
strains(3A00033, 3A00130 and 3A00198) for examples, through a series of 
technological processes - extraction, macroporous resin processing, preparation of C18 
column chromatography, silica gel column separation, the separation and preparation of 
metabolites components from marine fungus were completed. The materials separated 
in accordance with the size of the polarity of the segmentsit. The repetition rate between 
each fraction was very low. 
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现代海洋天然产物萌芽于上世纪 30 年代[1, 2]。而当今学界比较认同的海洋天然
产物研究始于五十年代末六十年代初，河豚毒素（tetrodotoxin）的结构鉴定完成和
前列腺素（15R）-PGA2 的分离成功，促进了对海洋生物活性物质研究热潮，标志








据报道，截止到 2006 年中期共发现了约 3 万余种海洋天然产物[5]，1981-2006
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